21CV33

, June/July 2024

Strength of Materlals
wPimé 3Hrs. Max. Marks: 100

Note: Answer any FIVE full questions, ch;gb”s’igzﬁ’ ONE full question from_each module.

1 a. With a neat sketch, define sahen atures of stress-strain curve’ for a tensile specimen for

mild steel. (06 Marks)
b. Derive the expression for elongatton of tapering circular bardue to an axial load P.
(06 Marks)
c. A tension test was conducted on mild steel bar and the followmg data was obtained from the
test:

Diameter of the bar = 18mm
Gauge length of the bar = 82mm
Load at proportional limit = 75kN .
Extension at a load of 62kN =0.113mm-.._

Load at failure = 82kN ’

i ge length of the bar = 106mmy

) the bar at failure = 14mm

Detérmine the Young’s modulus ,;roportlonal limit, true breakmg stress, % elongation and
percentage reduction in cross sectlonal area. - : (08 Marks)

50, will be treated as malpractice.

i f]

OR

Define the four elastic constants.

, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

2 a ; (04 Marks)
b.  Define principle of superposition and thermal stress. N (04 Marks)
c. At a point in an lastlc material, the stresses on two pi icular planes are 8ON/mm”
(tensile) and 60N/mm? (compressive), There is also a shear stress of 40N/mm®. Find the
normal stress ahd shear stress on a plane making an angle of 30° with the plane on which the
tensile stress acts. Also find the values of principal. stresses and the location of principal
planes (adopt analytical method) ; (12 Marks)
Module-2"
3 a. _ Define: y

1) " Shear force
11)  Bending momer ;
i)  Point o”f co raflexure. LY 06 Marks)

Important Note : 1. On completing your answers

b. MD for a snnply supported beam subjected to a couple moment ‘M’ 1
a’ from left support and ‘b’ from right support.
««««« (06 Marks)
c. Sketch SFD and BMD for.the beam shown in Fig.Q.3(c) indicating salient points.
Soxy
20 \(ul "
M M e 2™ L Sorm-m
Fig.Q.3(c) (08 Marks)
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OR p
4 a. Derive relationship between load intensity, shear force and bending moment. (06 Marks)
b. Draw BMD and SFD for the overhanging beam sh vnin Fig.Q.4(b). Clearly indicate the

position of contra flexure. (14 Marks)
20w
£ Lo
7
Fig.Q.4(b)
. Module-3
5 a. List the assumptions in 51mp1e theory of bending. « = (04 Marks)
b. Derive the bending equation with usual notations. =~ (08 Marks)
c. A rolled steel joist of I-section has the dimension as shown in Fig.Q.5(c). This beam of
I-section carries a<UDL of 40kN/m run on a span of 10m. Calculate the maximum stress
produced due to- bendmg (08 Marks)
200M™
A % =+
20
T
%
)
limensions in mm
6 a Defing

1) Section Modulus
1i) " Modulus of ruptu
.. 1i)"  Moment of resistance.

(03 Marks)

b.. Prove that maximum shear stress in a rectangular section of width ‘b’ and depth “d’ is equal
to 1.5 times of 1tsy average shear stress. (05 Marks)

c. A ‘T sectio x’12mm and overall depth 200mm with 12mm web
thickness is loaded such that at a'section it has a bending moment of 20kNm and shear force
of 120kN. Sketch the bendmg and shear stress distribution diagram marking the salient
values. : (12 Marks)

i Module-4
7 a. Prove that a hollow circular shaft is stiffer and stronger than a solid circular shaft in torsion
which have same ‘material length and weight, by strength and stiffness criteria. (10 Marks)
b. Derive Lame’s equation for the radial and hoop stress for thick cylinder subjected to internal
and external fluid pressure. (10 Marks)
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Determine the maximum and minimum hoop stress acro
internal diameter and 100mm thick, when the pipe contains @ fluid at a pressure of 8N/mm”.
Also sketch the radial pressure distribution and hoop stress distribution. (10 Marks)
A shaft of hollow cross section rotates at 200rpm. transmitting a power of 800kW with
internal diameter = 0.8 times external diameter. Compute the diameters if the maximum
shear stress is limited to 100N/mm’ and the angle of twist to 1° in a length of 4m. Assume
that the maximum torque is 30% greater than the mean torque and G=80GPa. (10 Marks)

 the section of a pipe of 400mm
' 2

i

Module-5
Derive an expression for slope andhdéﬂectlon in a simply supported beam subjected to UDL
1 slope and deflection. ) (06 Marks)
ffective length  iii) Slenderness ratio. (06 Marks)

‘using Euler’s and Rankine’s formula for a hollow circular
iameter and 25mm thick.. The length of the column is 4m with

Compute the crippling loai
column 200mm external:
both ends hinged. Assu
(08 Marks)

Derive an equatmn for buckling load in awlong column with both ends hinged using Euler’s
column theoryt (08 Marks)

State the assumptlons made in Euler S theory (04 Marks)

span and deﬂects 15mm at the centre Determme the crlp ling loads when this beam is used
xed and other end h1nged 11) Both

centre = 15mm)]. (08 Marks)
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